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ROOF WiT [: iMCGRATLD DEVICE FOR VENTILATING AND COOLING 
; \ . . k kVK » A MOTOR VEHICLE PASSENGER COMPARrMENT 



Field o f the invention 

fOOOll The invention relates to a device for ventilating and cooling the interior of a vehicle with 
air inlet openings located in the rear m of a solar cell-equipped vehicle roof and with at least one 
air guide channel connected to it ae<5erdiKg4e4l*8-^?feaM*le"Of«fem-4:^ 

j0002 j Conventionally^ the interior of a vehicle is reached by blowing the outside air 

suiTounding the vehicle into its interior, the cooling of the heated interior being achieved by the 
temperature difference between the outside and the inside temperature and the cooling action of 
the air flow. Devices for this supply and withdrawal of air from the outside to the inside and vice 
versa are known according t o.figjmao.Pate.Dt DE 40 22 928 Cl .md.CXjrrgipondiD.g to U.S. Patent 
No,J..Mg..27LM also for the roof area of a motor vehicle. ¥i^v ....jash..dgvicgs generally 
ee^^sfe^« f have a fan which is located in the region of the roof cutout which can be closed with a 
conventional sliding roof cover. 

.LQM3.i German PatentDE 39 38 259 CI ^feeW and corresnonding to U.S. Patent No. 

■5.038.674 disclose a motor vehicle with a feMki ^ pivotable roof cover ki -ii-e-v^hiele -.-. and when 
the roof cover is MSo A swung up^ a fan Be6 e asi3 t Fi l y -- b ei 3^g Js moved into the action position in an 
opening between the roof cover and a motor vehicle roof opening frame. This fan can be 
electrically operated with a solar module mounted on the roof skfe^ This arrangement for 
ventilation of the passenger compaitment is likewise used to supply outside air by means of the 
fan into the interior of the passenger compartment in order to cool the interior of the passenger 
compartment solely by the supplied outside air. -fhk However, this outside air flow supply can 
h&w@vis¥^ at most^ achieve 50% cooling of the interior since the outside air - especially on hot 
days - contributes to cooling of the heated vehicle space only to a very limited degree due to 
strong heating. 

[0004] Especially when using glass ^em&i roofs which are optionally equipped with 

solar cells does greater heating of the interior of the passenger compartment occur directly 
underneath the glass roof, therefore in the top area of the passenger compartment interior. Thus^ 
it is desirable to blow outside air predominantly into this upper passenger compartment interior 
region. Corninn Patont Anphcutio»i DE 42 04 785 Al discloses an arrangement tor climate 
control of a vehicle interior which H? -vK*bM*iefi has a flat heat exchanger which extends beyond 
the entire length of the vehicle roof on the lower inside of the roof \ x\ + ^ 

^*'i>v^u ( tulsitic 4!! ilidvsn \ u; C'-Ms ^: 'jo ... ' - - ,^.!! w indOH into a cassette in which 

the heat exchanger is located . . - ^ - . v > ' a and is sp,.. i n\) ii^p oi <.rA '.owe. 

ai r siicains . iLc ach side of iho heat exchanger, ihc uppei air sttcam bcitig ducted toJMJy;i)..cj£C 
of the front windSiCrcen and tiic lower air Sitrcam beijij^ dirgctcdjntQ the passenger compartment 
interior.- and to the side windows. These heat exchangers are limited in their cooling capacity 
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depending on the temperature of the outside air. Moreover, these heat exchangers require 
cassettes which are located ■e^'^ i under the roof jTii1«--aad - wh46h-fa?HU-ij)-^- r- e4ael4e^ ^ thereby 
reducing the height of the passenger compartment interior. Furthermore, these heat exchangers^ 
in combination with cassettes^ are complex in their construction and costly to produce. 



Summar\^ of the Invention 
[00051 Accoi dingly <i mary object of this invention is to make ava^kb k provide a 

device tor ventilating and cooling the interior of a motor vehicle which^ even at high outside 
tempeiatiiies allows effective cooling of the vehicle interior, preferably in its upper region, 
which IS simple in its structure and is economical to producc.- 

[0006[ ThisobKLt IS iLhiL\Ld . has at least one 

fo! tikm^MH out kk !i! x!i„ s 1 to tlK i^ji ]K i of k ^ thc vchiclc roof 

villi \ «. sv ' of d roof portion which 

extends in a ^ le rea r towai'd the vehicle front, and the top of the air guide 

^ \ V. ^ s V, ^ cction of d roof portion which extends in a direcUon from the 

^ s le^i* i I toward thc vehicle rear 

[0007] T he core idea of the mvention is that^ in a device for ventilating and cooling the 

interior of a motor vehicle with air inlet openings located in the rear in a solar cell-equipped 
vehicle roof and with at least one air guide channel connected to it, this air guide channel is 
restricted to the rear area of the vehicle roof and on the inside has at least one fan for HssBk ii 
taking in outside air and at least one cooling element for cooling thc intaken airr taken in. 
Structural simplicity is achieved in that thc bottom of thc air guide channel is formed by a first 
section of a roof portion which extends in thc direction from thc vehicle rear fe iowajj thc 
vehicle front and the top of the air guide channel is formed by a second section of a roof portion 
which extends in the direction from the vehicle front tt » toward the vehicle rear. 
100081 Since the air guide channel is restricted to the feitg-skfe rear area of the vehicle 

roof and the fan and a cooling element are integrated in this air guide channel, a device for 
ventilating and cooling is easily obtained which^ on the one hand, does not reduce the height of 
the passenger compartment interior, and on the other eaHses. produces effective cooling of the 
passenger compartment interior by means of the cooling element. This cooling element can 
preferably be suppUed with current by solar cells so that, even while the vehicle engine is off, 
effective cooling of the interior is possible without unnecessarily burdening the vehicle battery. 
[00091 The solar cells are mounted in thc second section above the air guide channel on 

the outside of the vehicle roof, and thus^, enable a short electrical connection path between the 
current-generating solar cells and the current-consuming fan and the current-consuming cooling 
element. 

^OOlOj Preferably, an air flow which is produced in the air guide channel runs 

essentially in the lengthwise direction of the motor vehicle such that, via the rear air inlet 
openings, outside air is jjatetea r taken in. this process being supported by suction action in the 
rear of the moving vehicle, an d is blown into th e interior via air outlet openings which are 
located on the side of the air guide channel facing the front of the vehicley-tife-Mewi^- i^fite- the 
ffi*a4eF^fejr-0i\. Jn this very short air flow path^ the air flow touches the cooling element which 
can be made^ for example, as a Peltier cooling element, in order to achieve effective cooling of 
the air flow. T fe Moreover, this very simple structure of the device for ventilating and cooling 
the passenger compartment interior is^opeov^? has simplification features €> f intliat formation of 
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the bottom and top jg achieyed by vehicle roof portions. This obviates the necessity of additional 
components and walls. 

fOOll] The fan can be made both as an axial and also as a radial fan or any other 

conceivable type of fan. 

[0012] In order to obtain an effective air flow for effective cooling of the interior, the air 

inlet openings, the air outlet openings and the air guide channel can extend be^^ea d across the 
entire width of the vehicle roof This arrangement^ moreover^ acts optically advantageously both 
on the vehicle extemior and also on the vehicle interior. Moreover^ this device can also be easily 
optically and fiuictionally integrated in the rear area of a tiltable roof cover or for additional 
formation of a spoiler. 

[0013] Other advantageous embodiments jEeatyres and advmitages will become apparent 

from the v 5 ^ .5 ^ following detailed description when considered m conjunction with 

the accoxDpMiyiriiid^^^^^ 

A^i¥amag«s--aM---&Kelioiiai-iti«--ea»--be-4^^ 

BrieilDescriplioji,of the Drawing 
100.14] Figure 1 •s-jH>>v>.--iais a schematic side sectioiia! \ icw ! ^ ^xs' ' of a motor vehicle 

with a device for ventilation and cooling according to <im an embodiment of the invention, 
100151 Figure 2 t^*e¥^^Js in a an enlarged schematic sid e section view of the 

.dMc.e. fQr.Ye ntilation and cooling device from Figure 1 ia-aa -^Wgetaeat with the air flow path 
illustrated. 



[001 6] Figure 1 shows v^;-* a vr<->^H;H-k^--M4^--v4^''V--«-vr-'^M»'^-^ portion of a motor vehicle 

with a device according to i->&@ an embodiment of the inventionr- TIk; •'^d^k-k which has a 
windshield 2 towards the front 1 and a rear window 4 towards the back 3 of the vehicle. 
[00171 A vehicle roof portion 5a whieh extends from the vehicle front 1 in the direction 

toward the rear 3 of the vehicle can be made tiltable and is overlapped in the f ^manner of a 
conventional lifting simroof and extends from the front of the vehicle reef wia^ to over a vehicle 
roof portion 5b which runs proceeding from the rear 3 of the vehicle toward the front 1 of the 
vehicle: 

x^Vui--,-,,^^.^^ air guide channel 7 }■■• formed at tho 

rear of the vie sooM^.nv^ce v. o . d ihj boUoHi 

:^^K-'.r\ li^';- s^ lO- .f ■ - liun ?a at the top f'ictorably \ . 

:.l!ivk- clsaun 1 ' cxlcikK HCiOi'S the entire width of the vehicle roof 

[00181 The air auide channel 7 extends between the air inlet openings 8 located in the 

rear and air outlet openings 9 te^e d facing toward the front 1 of the vehicle. The air flow 
defined by the air inlet and outlet openings is shown by the arrows 10, 1 1. 

V 4^ Hn^4vsH<^-el^^kHH* j^t+< k^r.;^.i+><^txv-4 ^H Klerneath .a.9econd.sagti.oji.l3.o^^^ 



^Within the air guide channel 7^ there is a cooling element 14 , e.g., a Peltier cooling 

element, for cooling the air stream 10, 1 1 which is fiowing through and a fan 15 . which c an be a 
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M M orMial flow fa^^ for ^atefemg taking in outside air into the air guide channel. ..S.da?.Ml&J 
'v\ ^ ^ - ^ \ sht'nrtcl 7 and can provide power to the cooling 

oleineiit 14 and the fan 15. Tliis location for t he solar cells 6 enables a short electrical connection 
path between the cuiT ent- generating solar cells 6 and the current-consuming fan 15 and tlie 
current-consuming cooling clement i4. 

mm '> « .^vlv^n<:*K ^.lH>^»^.^xt^^{^HHln^ 'f tho vehicle TOof which 19 9h o% ^ ii in Figure 1 

The air flow 16 sfeewB: in #tkHfewij^ Figure 2 clearly shows that the fan 15 
j^sfees takes in the outside air via the air inlet opening 8 and fteeess^jrily routes it past the 
cooling element 14 by its rotary motion. In this way^ the air flow is brought reliably and 
effectively to the desired cooling temperature, depending on to what cooling temperature the 
eODtrQliorihe cooling element has been set. In this way^ even climate control of the passenger 
compartment interior is possible, i.e.^ reaching an interior temperature which is below the 
outside temperature. 
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